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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication | 
for those who appreciate the value of operating vintage equipment - | 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters | 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary | 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), Joe 
Long (WA2EJT), Jim Riff (K7SC), George Misic (KE8RN), Phillip Legate 
(ACOOB) 


Editor’s Comments 


Wes Schum, W9DYV, SK 

I’m sorry to report that one of the last of the 
radio pioneers passed away at home on September Oy 
23, 2015. Along with Art Collins, Bill Halligan, _. mmmest | ) 
Oscar Hammarlund and so many others, Wes gave 22) Mess afl 
us a wonderful legacy that needs to be retold and 
preserved for years to some. 

Here is what Wes’ long time friend, Nick Tusa (KSEF) mentioned in an email 
letter of September 24th: 

“I am sorry to report that a true pioneer, entrepreneur and steadfast friend has 
passed. Wes Schum (W9DYV) peacefully slipped away in his sleep yesterday, with 
Marge and his four girls at his side. 

“There will be no funeral, which was a joint decision by Wes and Marge. Ina few 
months there will bea private celebration for Wes, however, there will also bea public 
celebration of his life that will correspond with our W9DYV Vintage Radio event 
in July 2016. There, we will talk about Wes’ wonderful sense of humor, his tireless 
energy in promoting single-sideband and the phasing principal, how he started 
Central Electronics through a chance association with the J. L. Warren Company and 
other like topics. Plus, his family is very much interested in hearing about your 


personal interactions with Wes over the many years he was active in our great hobby. 
“To those who were able to attend the WODYV Birthday Bash or any of the two 
W9IDYV Boatanchor Field Day events, please know your generosity in traveling so 
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Hammarlund HQ-129X Modifications 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


This article will address several areas in 
the HQ-129X. Specifically, the S-meter’s 
disaster that happened during my repairs 
and a temporary recovery fix. The mute 
system will be discussed with acomponent 
upgrade, and substitute tube types and 
replacements will be identified. 

The receiver has been in constant 
operation for almost two years. It continues 
to maintain a high degree of sensitivity and 
stability, among other characteristics. The 
operation hasn’t been without a few 
hiccups and annoyances. 

If you are a user of this receiver, you are 
aware of the severely under-damped meter 
movement. Signals above S9 will drive the 
needle out of sight, hidden behind the 
front bezel. In my original HQ-129X 


article’ another issue was generated with 


my installation ofa different mute circuit. 
There was nothing wrong with the circuit 
— but the selection ofa miniature DIP relay 
was a mistake. 

The meter damping problem was 
investigated. The movement isn’t identified 
in the manual. After removing the meter 
wires, it was tested with enough current to 
bring the needled to S9. That current was 
120 pA. 

The meter can be damped quite well by 
adding an external capacitor at the meter 
terminals. I started with a 1000-pF, 15- 
volt capacitor. This worked very well giving 
acceptable damping, but the meter would 
hang for two seconds after the signal was 
removed. This was caused by the capacitor 
needing time to discharge. A lesser value of 
500 uF eliminated the hang time and gave 
acceptable damping. Remember to connect 
the correct capacitor polarities. 

As the S-meter needle moves past S9 it’s 
hidden from view, being blocked by the 


small opening in the bezel. That was a real 


nt ne 2 3 


Figure 1: The unaltered stock S meter on the left has the needle stop well past 
S9. My new stop used #24 bus wire attached to the right hand scale screw. This 
stop limits the needle movement to S9. 
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issue for strong signals 
because there was no S- 
meter to observe. That 
one reason was enough 
for me to pull the meter 
and install a needle stop 
at the S9 position. 
Panel Removal 
Before any S-meter 
work can be done the 
front panel must be 
removed. iver 
separating the cabinet 
from the receiver, prop 
the receiver on both sides 
of the chassis bottom 
near the front. This will 


raise the panel from the 
working surface. 

Pull the S-meter lamp 
socket out from the back 
Cee reamctcr.” | hen 


Figure 2: The stock meter was held to the panel with 
a brass ring and clamping screw. The case of the meter 
shows several age-related stress-relief cracks. Leaning 
against the ring is a flat steel nut. A 4-40 nut is 


threaded onto a brass bezel stud. 


depending on the S- 

meter wire terminations, either unsolder 
the wires or remove the stud nuts to release 
the wires from the meter. 

Next, remove all the knobs. The two 
round tuning knobs require asmall slotted 
screwdriver. The remaining knobs need a 
.078" Allen wrench. There are five control 
shaft nuts that must be removed then the 
panel is free to remove from the main 
chassis. 

Bezel Removal 

Before the S-meter can be removed 
through the front of the panel, the bezel 
has to separate from the panel. The brass 
bezel has four brass studs protruding 
through the panel. These studs hold flat 
steel nuts securing the bezel to the panel. In 
my opinion, these vintage nuts are one-way 
devices. They are very difficult to remove 
and usually end up being destroyed in the 
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process. 
S-Meter Removal 

As shown in the figure 2 photo, the S- 
meter is held in place witha large brass ring 
and clamping screw. The case of the meter 
shows some age stress-relief cracks around 
its entire body. Removing the clamping 
screw and sliding the brass holding ring 
was a small challenge. Bending the ring 
slightly outward was the solution. 

The meter was removed from its case 
after removing the three case-to-meter 
screws. A new needle stop was fabricated 
using #24 bus wire. The right hand scale 
holding screw was loosened enough to fit 
the #24 wire. As shown in the figure 1 
photo, the stock needle stop is several 
degrees past the S9 position. 

With the new stop in place the meter, 
bezel, and the panel were reassembled and 
the panel remounted to the chassis. The 
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Figure 3: The 200pA dB meter is mounted to the stock panel opening. The 
two new small holes and subsequent hardware are concealed by the brass 
front bezel. The meter is held in place using a piece of thin sheet metal and 


the stock zero adjustment hole isn’t used. 


flat steel nuts that held the bezel to the 
panel were destroyed during the removal 
process. The brass bezel studs are soft 
material and the correct size to thread a 4- 
40 nut. That was an easy fix and very useful 
for any future meter work. Testing 
indicated some slight mechanical sticking 
of the pointer. At this time an external 
damping capacitor wasn’t connected. 

So, you know what happened next? Yes, 
you guessed right! The meter removal 
process began once again. This time it only 
took 30 minutes and the meter was out on 
the bench. The 4-40 nuts were a real help 
in this process. 

The new needle stop needed an 
additional alteration using a jeweler’s 
screwdriver. Then the unthinkable 
happened! The dreaded tool-slip occurred. 
Yep, the screwdriver went right across the 
meter face and into the delicate spring. The 
meter was pronounced DOA on-the-spot. 

Now I was faced with a very real 
challenge. For some unknown reason | 
made a full-scale current 
measurement but I did have the S9 data 
point of 120 pA. I can estimate the FS 
current reading at 200 pA. The bigger 


problem was where do I find a suitable 


MeEViek 
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meter? I have several 200-pA meters but in 
order to maintain the panel bezel a very 
special meter is required. 

I was fortunate to find in my collection 
a small square meter with the correct 
movement, having a black scale, white dB 
numbers, and a white pointer. There was 
no hole in the meter case foralamp and the 
dB scale was too small to risk changing. But 
this meter was my only option. As for the 
dB scale I only “see” the white needle 
position and never look at the scale. No 
lamp isan acceptable side effect. The photos 
show how I installed this temporary S- 
meter. If another meter size or shape is used 
then a different attachment would be 


Figure 4: The DIP relay from ER 
#290 has been removed. 
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Figure 4: The new P&B “ice cube” mute relay is 
mounted next to V11, the VR tube. The RCA jack tunning two high 
mounted next to the stock relay pin jacks provides the voltage cables from the 


connection for energizing the relay’s coil. 


necessary. 

Once again the meter, bezel and panel 
were reassembled and the panel attached to 
the chassis. The full movement of the needle 
can be viewed though the opening in the 
bezel. I’m really not interested in the actual 
strength reading of the incoming signal. 
The meter is mainly used as a tuning 
indicator. 


S-meters and their 
calibration information 
are very controversial 
and aren’t a subject for 
this article. To make my 
new, temporary S-meter 
a bit more meaningful, 
and by using the S- 
meter adjustment, I set 
the needle to mid scale 
with a 50-pV signal at 
the antenna terminals. 

Mute Operation 

dhe stock -mute 
circuit is simple and 
works very well and 
probably was state-of- 
the-art for this receiver. 
If you don’t mind 


rear panel’s relay pin 
jacks to an external relay, 
then all is well. But, I havea real issue with 
that method and actually use the grounded- 
contact method that actuates a receiver- 
mounted relay. The problem I discovered 
was thesmall DIP relay became intermittent 
in the contact area. This was remedied with 
the use ofa stout P&B “ice cube” relay, see 
figure 4. There is ample chassis space on 
the surface in the rear corner above the 
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Figure 5: The stock sensitivity control (R29) and associated circuitry is 
shownat “A.” The same circuit is shown at “B” with the addition of the mute 


relay’s coil and contact connections. 


Electric Radio #317 


October 2015 5 


relay pin jacks to mount the 8 pin octal 
socket. 

The following three paragraphs were 
taken directly from my original article. To 
make the mute capability compatible with 
my equipment, I installed a simple circuit 
leaving the stock circuit untouched. 
Looking at the drawing in figure 5 you can 
see the stock sensitivity control (R29) at 
“A” and my added mute circuit at “B.” 

In the stock circuit, when the sensitivity 
control is moved to the far left, the cathode 
bias to the front-end tubes is +26 VDC, 
thus minimizing the front-end gain. When 
this control is moved fully to the right the 
bias becomes +3 VDC, yielding maximum 
gain from the front end. 

Originally, I used the +26 volts controlled 
with contacts from a small DIP relay to 
affect the mute function. The DIP relay is 
now replaced with the P&B “ice cube” 
relay. The high side of the 6.3 volt filament 
string is rectified, filtered, and fed through 
a small limiting resistor to the 6 volt relay 
coil. When an external relay contact froma 
T/R relay grounds the relay coil, mute is 
active. 

Tube Research 

This receiver uses several 6SS7 type tubes 
both in the RF and IF amplifiers. This tube 
is a remote-cutoff pentode. Checking my 
tube supply showed no spares. So, I went 
looking on eBay and, yes, there were many 
auctions for this tube but I didn’t like the 
starting prices. 

The next step was to check the tube 
section in the ARRL handbook for the 
designation of the 6SS7 tube base. Its 
designation is 8N. Scanning the tube data 
for any 8N base tubes showed the following: 
6SJ7, 6SK7, 6AB7, and 6AC7. I later was 
informed by Ray (NODMS) that the 
6SG7GT wasa replacement recommended 
by Sylvania. 

I had a 6SJ7 sharp-cutoff pentode, a 
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6SK7 remote-cutoff pentode, anda 6SG7 

semi-remote cutoff pentode in stock and | 
available for comparison testing. The only 
test could make was observing the S-meter 
with a fixed input signal at the antenna 
jack. All three tubes were tested, one at a 
time, in both the RF and one IF socket. 
This took some time and no data was 
recorded. The bottom line is the 6SK7 and 
6SG7 gave the same S-meter readings as the 
6SS7 in either of the stages. The 6SJ7 did 
not perform as well so it isn’t recommended. 

Final Comments 

There are a few options for installing a 
temporary or permanent S-meter. I believe 
the permanent method would send the 
purist to the emergency room! Among the 
various choices, I believe mine was the best 
because it retains the stock panel appearance 
and a stock meter can be reinstalled. The 
permanent method would be to punch out 
the bezel for a two inch standard panel 
meter. 

Punching a hole for an octal socket in the 
chassis could fill the emergency room with 
additional folks, but the heavy-duty relay 
has been trouble free and requires only a 
simple ground connection to activate. 

The substitute tube investigation took 
some time but was well worth the effort, 
revealing the fact that other very common 
tubes will perform equally as well as the 
stock 6SS7. Now, who doesn’t have a bin 
full of 6SK7s? 


Reference: 
1. Tom Marcellino, The Hammarlund 


HQ-129X Receiver, ER #290, July 2013 
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W6MIT?’s Filter Choke Inductance 
Measurement Article 


H. Wayne Hall, WB40GM 
5085 Escapardo Way 
Colorado Springs, CO 80917 


hwhall@compuserve.com 


Dear ER, 

First, let me say “thanks” to John, 
WOMIT, fora great article and insight into 
past testing technology, A Bench Project for 
a Rainy Day, ER issue #311, April 2015.1 
know I will be using the technique in the 
future. 

There was a question in John’s article 
about where Frederick Terman had 
obtained the “fudge factor” used in the 
formula for getting inductance from voltage 
and current measurements. I did some 
digging on the Internet and insome ARRL 
handbooks and it appears Terman’s factor 
of 0.424 is a factor in a series (Fourier 
series?) that describes the relative 
amplitudes of different frequency 
components in the complex rectifier-output 
waveform. The 0.424 is the relative 
amplitude factor for the 2f (i.e., 120 Hz, 
for full-wave filters) component ONLY. It 
that though Terman 
acknowledged there were other harmonics 


is curious 


and stuff in the test circuit rectifier output, 
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he only chose to calculate using the 2f 
fraction of it all. 

John found that a factor of 0.48 gave 
better results against a known value choke. 
It turns out that the 0.48 number is seen in 
ARRL handbooks where it is described 
somewhat vaguely as being the 
approximate relative amplitude ofall of the 
non-DC parts ofa rectifier output waveform 
(all the harmonics or at least a number of 
them). John’s superior results were due to 
his factor more completely accounting for 
the amount ofnon-DC current components 
in the test circuit. 

The way I read Terman’s original choke 
measurement descriptions, I feel that the 
method John presented was Terman’s least 
preferred one (though adequate for practical 
purposes), and so perhaps he never 
conducted tests on how well it and his 
selected factor worked, but just described 
itsort-of theoretically. That mayalso explain 
why Terman didn’t describe the size of 
Capacitor to use in the test circuit, or the 
potential effects of the fact that not all of 
the AC current went through the capacitor 
(where it was being measured) but some 
fraction of the AC current was still going 
through the parallel load resistor R and 
therefore it should be important to keep 
the value of R much larger than the 
reactance of the capacitor. 


ER 
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Command Set 
Capacitors 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

I have rebuilt a number of Command 
receiver Capacitors since my article on that 
topic appeared in the November 2014 
issue #306 of Electric Radio. |had used the 
decrimp technique I described there and 
was not completely satisfied with the results. 
I could tell that the crimp on the rebuilt 
capacitors had been disturbed and I found 
that my results were not improving as I did 
more of them. The rebuilt capacitors looked 
quite good but I wanted something better, 
where it would be difficult or impossible to 
tell that the capacitors had been disturbed. 
In addition, I encountered several capacitors 
that did not have a crimp ring, making it 
difficult to do the decrimping without 
damage to the mica. 

Asa result of my dissatisfaction with this 
approach I decided to revisit the tubing 
cutter method. A problem with the tubing 
cutter had been that soldering the two 
pieces back together made it impossible to 
get a joint that was invisible, so I decided to 
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Enclosed Feed Tubing Cutter 
‘Coupe-tube téléscopique 
‘Ajuntado alimentar tubing cortador 


= 1/8" =11/8" 


Figure 1: This is the Sears tubing 
cutter and the package it came in. It 
is marked “Empire Enclosed Feed 
Tubing Cutter”, Model 2821. To 
verify that it will work, take a 
capacitor to the store in case you do 
not find this model. 

try using epoxy instead of solder to rejoin 
the pieces. In addition, the tubing cutter 
leaves a small ridge at the mica/terminal end 
of the cut-apart capacitor. I decided to try 
filing away the ridge so that the capacitor 
case would sit right on the flange at the 
mica end, placing the joint where it would 
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World's 
Strongest 


Bond 


Figure 2: KwikWeld™ is available 
on-line at: http://www.jbweld.com/ 
products/kwikweld-twin-tube 


not be obvious. Because the epoxy could be 
on the inside of the capacitor it would not 
give away the secret. 

My experience with quick-setting epoxy 
has been that poor adhesion can be a 
problem on certain surfaces. I have had 
good luck with J-B Weld®, having found it 
to form a stronger bond and give better 
adhesion than regular epoxy. The problem 
with J-B Weld® is that it takes about 30 
minutes to set and about 24 hours to cure, 
and I did not want to have to figure out a 
way to clamp the pieces in exactly the right 
position for that long. Then, at the local 
hardware store, I ran across another J-B 
Weld® product called “KwikWeld™.” The 
information on the package indicated that 
it sets in six minutes and I decided to give 
ita try because I knew that I could hold the 
parts in position for that long. The package 
also indicated that the epoxy is “Steel 
Reinforced,” raising the possibility that it 
might be electrically conductive. I checked 
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the resistance of both uncured and cured 
KwikWeld™ and consistently found the 
resistance to be greater than 200 Megohms 
with the probes only a millimeter apart. 

I rebuilt a couple of capacitors using the 
file-the-ridge and KwikWeld™ epoxy 
approach and ended up with capacitors 
that are very difficult to tell from 
unmodified units. That result is one reason 
for writing this update article. 

The Modified Tubing Cutter 

One of the problems I had noticed 
rebuilding these capacitors was that it was 
difficult (but not impossible) to get the 
tubing cutter to make the cut really close to 
the flange. The capacitor sits in the cutter 
at a slight angle, causing the difficulty. To 
make this step easier I decided to modify 
the tubing cutter to eliminate this 
misalignment. The modification required 
drilling out the rivets that hold the rollers 
in place and removing metal from one end 
of the rollers, replacing the metal with 
washers at the other end. To reassemble the 
rollers I reused the rivets and used super 


Figure 3: In this close-up of the 
modified tubing cutter, note the 
washers on the right that compensate 
for the material that I removed from 


the left hand end of the rollers. 
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Figure 4: Note in a close-up of a 
capacitor in the modified tubing 
cutter how the capacitor is aligned 
nicely, parallel to the tubing cutter 
body. 

glue to hold them in place. I used my lathe 
to trim the rollers and although I have not 
tried it, it should be possible to use a bench 
grinder instead ofa lathe. This modification 
eliminates the misalignment between the 
capacitor and tubing cutter. I want to 
emphasize that this modification is not 
necessary but it does make it easier to cut 
very close to the flange. 

The main steps in the process that I 
worked out are below. Note that I have 
included only the steps unique to the file/ 
epoxy procedure. Refer to the original 
article for additional details. 

Detailed Rebuilding Steps 
¢ Cut the capacitor. 
Keep the cut as close as you can to the 
flange. 
* Remove the small ridge by filing and 
sandpapering. 
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Figure 5: Cutting open the capacitor 
with a tubing cutter lets you get a 
good look at how tightly packed the 
original capacitors are. Itisan elegant 
piece of mechanical engineering. 


I use acoarse wood file (about as wide as the 
Capacitor to prevent gouging), thena finer 
file, followed by a couple of grades of “wet- 
or-dry” type sandpaper. 
I made a jig from a piece of wood to hold 
the piece while filing it. 


Figure 6: This is the jig that holds the 
triple-section capacitors for filing. It 
is just three holes drilled into a piece 


of hardwood. 
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Figure 7, A Cut-Open Capacitor: The ridge on the mica/terminal end is 


readily apparent. Not so obvious is that the tubing cutter leaves a slightly 
rounded edge on the case end that should be filed flat so that it will sit tight 


against the mica end, making a near-invisible joint. 


I also file the case to ensure that it sits flat 
on the mica end. 
* Clean/roughen the surfaces where the 
epoxy is to be applied. 

It is best to mechanically remove as much 
beeswax as possible. 

I use lacquer thinner and/or isopropyl 
alcohol for the small amount of remaining 
wax. 


Figure 8, The Mica/Terminal End 
after Filing and Sanding: After dry- 
fitting the capacitors and cleaning, 
it’s ready for reassembly. 
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Figure 9: The capacitors have been 
inserted through the terminals and 
the grounding hole in the case, to 
verify that everything fits without 
any stress. 


I roughen only the inside of the capacitor 
case with coarse sandpaper. I do not 
roughen the mica. 

You have to remove all beeswax to achieve 
good adhesion, so I clean and dry the parts 
again after roughening. 

° Dry-fit the capacitors. 

Jigger the capacitors and wires so that 
everything fits without any stress. Verify 
that there are no shorts between the 
capacitors and case. 

Remove the case, leaving the capacitor 
wires pushed through the terminals. 
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Figure 10: Epoxy has been applied 
to the mica end and case. Note that 
epoxy is everywhere, but it is easily 
removed while the pieces are being 


reassembled. I didn’t have a lot of 
time to get this shot! 


* Apply Epoxy 
About a quarter of an 
inch around the inside 
of the case is enough. 
Tend up covering most 
of the mica with epoxy. 
There should be 
enough epoxy that it 
bridges the joint all the 
way around. 
¢ Assemble the pieces. 
Slide the ground wire 
through the hole in the 
case and push the halves 
together. 
° Position/reregister 
the case on the flange 
and clean excess epoxy. 
While holding the 
pieces approximately in 
position, clean the 
epoxy that is on the 
outside of the capacitor. 
As the epoxy begins to 
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set up, move the pieces into exact position. 
For cleaning epoxy thatis right at the joint 
Tusea sharp stick, starting before the epoxy 
gets too hard. 
Use solvent to remove residual epoxy on 
the outside of the capacitor. Do this as soon 
as the epoxy has begun to set up and before 
it gets very hard. You will need it for your 
hands too! 
Some Notes on the Information Above 
To make the jig I pressed the terminals 
ofa capacitor into a piece of wood to locate 
the holes and then used increasingly larger 


Figure 11, Below, shows the joint 
between the case and the flange. This 
result makes it very difficult to 
distinguish a rebuilt capacitor from 
an untouched one, an excellent result 
and the reason I started working on 
this update. 
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Figure 12: Another view ofarestored 
bypass capacitor can shows a nearly 
invisible seam. 


drill bits until the terminals fit snugly. 

Be careful not to file or sandpaper through 
the retainers that hold the terminals in 
place. This is a little tricky, but it can be 
done. If the worst happens youcan stick the 
terminal back in and let the capacitor lead 
hold it in place. 

A number of solvents will work for 
removing the last of the beeswax but none 
seem to work quickly — this is the reason for 
mechanically removing as much as you can. 
Isopropyl alcohol is available in drugstores. 
Use the 91% grade — the 70% is too dilute 
to work effectively. Other solvents such as 
turpentine, mineral spirits and acetone will 
also work. The “sharp stick” I referred to 
above is from a package of six inch bamboo 
skewers. The skewers are very sharp, very 
hard, and work better than the wooden 
stick from a Q-tip. If there are none in your 
kitchen you can find them ina supermarket. 
I found a package of 100 for $1.29 at our 
local Wegmans. Of course, asa frugal ham, 
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I do re-sharpen them as an additional cost 
saving measure. 

This approach does result in capacitors 
that are nearly indistinguishable from 
unmodified units but there are two minor 
problems that I will mention. First, 
removing the ridge from the mica/terminal 
end also removes the plating, leaving the 
underlying brass exposed. Fortunately, 
when you look at the flange after it is 
reattached, light from the capacitor body 
reflects from the flange, minimizing the 
color difference. The second problem is 
that it can be difficult to get the case 
centered exactly on the mica end. I have 
had this problem ona couple of capacitors, 
but I have noticed that once the capacitors 
are installed in a receiver the slight 
misalignment is not noticeable. 

Additional Updates 

Fred Smead (who is not a ham) has 
rebuilt a number of capacitors using an 
approach similar to what I have outlined 
here. He uses a saw instead of a tubing 
cutter, and solder instead of epoxy. I have 
shown Fred my epoxy results and he likes 
the way the joint looks, so he will be giving 
epoxy a try. Hesent me some pictures of his 
work and his results are excellent, but you 
can't miss the soldered joint. The blade 
Fred uses has very fine teeth, the key to 
being able to cut the capacitor witha saw. 
I have tried sawing, but the finest blade I 
have is too coarse, andasa result I never got 
results I was happy with. I had never tried 
to find really fine blades, but based on 
Fred's success it would be worth looking 
into, if only for use on C-16, the 0.22 Fd 
capacitor that is too big for a tubing cutter. 

I received an email from Charlie Liberto 
(W4MEC) who uses the decrimp method. 
He sent me a photograph of end-nipper 
type pliers that he uses in the decrimping. 
As it happens I have an identical pair of 
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Figure 13: “Transverse end cutter” 
pliers. “EC54” is visible, stamped 
into the pliers. This is an Xcelite part 
number that I only found out after 
doing an Internet search. I had no 
idea that they were Xcelite pliers, 
but I have owned them for only 
about 40 years! 


pliers and tried them, see figure 13. These 
pliers are actually called “transverse end 
cutter pliers.” Mine are made by Xcelite, 
model number EC54, and can be found 
for sale on the Internet for about $22. They 
make decrimping easier and minimize 
damage to the metal. I found them especially 
useful for capacitors where there is no crimp 
ring. [hese pliers are such an obvious choice 
for decrimping that I can’t believe that I 
never thought of using them. A big thanks 
to Charlie for figuring this out! On the last 
receiver I recapped I used the tubing cutter/ 
epoxy method for everything except for C- 
16, where I used these pliers for the 
decrimp. In spite of the dissatisfaction I 
expressed at the beginning of this update 
I must admit that with it back in place, the 
capacitor is hard to tell from an unmodified 
one. The end cutter pliers helped to achieve 
that result and would be worth investing in 
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if you don’t have a pair in your tool 
collection. 
Final Comments 

I had wondered about whether adhesion 
of the epoxy was going to bea problem and 
have found that with thorough cleaning of 
the parts that it is not. Of course this is for 
a receiver sitting in a quiet spot that does 
not involve flying. 

If you have any plans to install one of the 
modified receivers in an airplane and 
especially if carrier takeoffs or landings are 
a possibility, a little further adhesion testing 
would bea good idea! Finally, do not forget 
to mark the outside of the receiver to indicate 
that the capacitors have been rebuilt. I 
place a second note under the chassis 
indicating the same thing. 


[Editor’s Notes: Joe’s article was | 
completed at the same time that I was_| 
planning a restoration of my as-new, all- 
original Western Electric BC-454-B 
receiver. It turns out that Sears does not 
always have the exact model of tubing 
cutter that Joe uses available in all their 
stores, but I found two nearly identical 
models available from ToolUp.com, 

http://www.toolup.com/Empire-Level- 
2821-1-1-8-Standard-Tubing-Cutter 

and from TruValue Hardware: 
http://www.truevalue.com/ 
product/Enclosed-Feed-Tube-Cutter/ 
1338.uts?keyword= 
Master%20Plumber%20tubing%20cutter 

The version from ToolUp was out-of- 
stock and I ordered the TruValue tool, but 
the cost was higher. ] 
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A Note on Restuffing Postage Stamp 
Capacitors 
By H. Wayne Hall, WB40GM 
5085 Escapardo Way 
Colorado Springs, CO 80917 


hwhall@compuserve.com 


No doubt some ER readers have 
successfully “restuffed” paper-and-foil type 
capacitors that were once molded into plastic 
cases, resembling mica capacitors, but I 
only recently attempted it. I submitted my 
results to ER in case the editor thought it 
worth publishing; so ifyou’re reading this, 
I guess he viewed the article favorably. If 
there’s a better way than the one] describe, 
I hope that someone will write it up. 

After successfully restuffing the 
electrolytic capacitors and “wax cylinder” 
capacitors for the electronics chassis 
belonging to a 1943-era Link Instrument 


Pilot Trainer instructor’s desk, modern 
replacements for several postage stamp 
capacitors looked woefully inappropriate 
and out-of-place. So, I decided to attempt 
capacitor “restuffing” so that ifthe National 
Museum of WWII Aviation chose to 
display the below-chassis technology, it 
would look very much like it did originally. 

There may be a way to split these caps 
and close them back up completely, but it 
seemed to me that because of the way the 
cases were molded the practical way to 
restuff one was to cut out the backside, 
replace the old guts, and then reinstall the 
capacitor so that the altered side is not easily 
visible. Postage stamp caps were typically 
rather small capacitances and modern 
equivalents are physically very small — small 
enough to be tucked inside the hollowed- 
out back of the cap. 

I started the process by cutting slices into 


the backside of the 
plastic case with a 
Dremel® tool anda cut- 
off wheel. In figure 1 
you can see where cuts 
were made across the 
ends and along the 
length of the cap. Cut 
deep enough to be able 
to see some of the foil in 
the long center cut. 
Wire cutters can then 


snip out the remaining 


Figure 1: The old mica cap has been cut open with a 


motor tool. 
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Figure 2: Front and Back Views of the Restored Micamold Capacitor 


plastic to permit excavating the old cap 
guts. Once you can see the old cap foil, use 
a sharp tool to slice deeply along its length 
down the center. I used a heavy-duty X- 
acto® knife handle and blade. You can slice 
all the way through with a new blade. Then 
begin prying out the old foil and insulating 
paper. You may find that you need to 
enlarge the cutouta little around the edges 
to get out all the foil and paper. When 
you re done cutting, picking and scraping 
out the old materials, you should have 
something that resembles figure 1. At either 
end of the cap you'll have exposed parts of 
two metal clips that clamped onto the ends 
of the original rolled-up capacitor and that 
connect to the leads. I dug out the cap 
shown in figure 1 more than necessary just 
to show the clips better. Depending on 
which side of the cap you opened, you may 
see just the little tab ends of the clips as in 
figure 1, or you may encounter the central 
strip part of the clip. As you re digging out 
the old guts, you'll recognize the clip parts 
because they won’t fray like the foil—and 
unlike foil they will take solder. 

You can now tack-solder a new 
componentin place. Ifyou tin the tabs and 
new leads first, you'll need only a quick 
touch of the iron to make the new 
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connections. You'll probably need to leave 
the new leads long enough to barely make 
room for the soldering iron tip, but if you 
sort-of zig-zag one, or both, of the leads a 
bit before soldering them in, they'll fold up 
easily when you re done soldering and you 
can press the component down into the 
hollow. Figure 2 illustrates the front and 
back of a restuffed unit. 

When putting the cap back into the 
radio, there will almost always be an 
orientation that will do a fair job of 
concealing the surgery. It seems a bit of a 
cheat to just hide the new part this way but 
I didn’t havea lot of spare caps to experiment 
with. If you had plenty of postage stamps 
of the same type, it might be possible to cut 
away the backside of one and the front of 
another so that two halves could be glued 
together to fully enclose the new 
component. Such an extraordinary effort 
might be called for if mere orientation can’t 
hide the new part well enough for you. It 
would be a lot of additional effort and it 
might lead a future maintainer to assume 
the cap had never been replaced until after 
he’d removed itand inspected it very closely. 
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A QRO Antenna Tuner Project 


By Pete Zilliox, K5PZ 
Huntington Beach, California 
K5PZ@arrl.net 


Don’tcha just hate it when you hear a 
“ZAAAAP” sound coming from your 
antenna tuner? Those sounds were 
occurring here on a regular basis. 
“ZAAAAPing” had to stop, so here’s an 
article on how that problem got fixed. Yes, 
this isan antenna tuner project article! But, 
before you yawn, there are some very unique 
design features and a back story as well. 

This project harkens back to the summers 
of 69, ’70, and ’71. During engineering 


school recesses in those years, the author 
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Figure 1: The Antenna Compromise 


worked as a lab tech at the ARRL 
Headquarters reporting to Doug DeMaw 
(WHIEB, SK). The assignment was 
performed in a lab that also was home to 
“Mr. Tuner,” Lew McCoy (W1ICP, SK). 
Lew was a prolific author of articles about 
transmatches and antenna tuners. Let’s 
just suppose for a moment that some of 
Lew’s influence and expertise has rubbed 
offon meas we rubbed elbows (literally) in 
the same lab during those summers. 

K5PZ is located at a beach house placed 
onavery tiny lot. There is no real estate to 
properly string a 75 meter antenna, as you 
can see in the figure 1 picture. Also worth 
noting is the fact that with full legally 
powered AM waveforms, 
the E.F. Johnson Desk 
Kilowatt AM transmitter 
is capable of producing 
massive corona flares at the 
ends of this short doublet. 
To keep the nylon support 
rope from melting (again), 
and to keep the ceramic 
insulator from cracking 
apart from the flare heat 
(again), you'll see the 
inclusion of corona rings, 
as detailed in an insert to 
the picture. Each ring is 
fabricated out of %-inch 
refrigerator copper water 
pipe drawn intoa 10 inch 
diameter circle with their 
ends soldered together. 
They look much better 
than copper toilet tank 
floats (often used too) and 
they work great! 
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Thank you to Rick, K6FMB, for the 
suggestion. 

Unfortunately, the wire doublet antenna 
yousee isa mere 80 feet in length stretching 
between the house-bracketed support 
poles. That isn’t much wire length to work 
the 75M AM window. Not surprisingly, 
my commercial “3 KW Rated”antenna 
tuner was making scary sounds during 
check-ins to the Wednesday evening West 


Figure 2: The Desk KW QRO Instigator 


Coast AMI net on 3870 
kHz. An antenna tuner, 
able to handlesome QRO 
AM power, ~~ was 
desperately needed! 
Tee-network circuit 
configurations are capable 
of matching a wide variety 
of impedances and are 
easily configurable for use 
with both balanced and 
unbalanced output 
transmission lines. So ,a 
tee-network was selected 
for this project. There’s 
more about tee-networks 
later. It was decided to compromise on the 
output switching flexibility (i.e., not to 
have multiple switchable output ports) in 
order to maximize the tuner’s power 
handling capability. It was decided to have 
only a single switch contact in the RF signal 
path. The single 1P3T RF switch needed 
to be capable of extreme high current and 
high voltage. Also, the switch would be 
placed at the input to the tuner, thus it 


always would be exposed 
to a 50-ohm resistive 
environment. The design 
eliminated any switch 
contacts placed at the 
output of the tuner, 
where they would be 
subjected to huge voltage 
and current scenarios. 
The circuit diagram in 
figure 4 accomplishes 
these goals, and has some 
additional unique design 
features. For example, a 
current choke (L2) is 
placed at the input to the 


BY ines e provide the 


Figure 3: Notice the unique viewing window on the capability for balanced 


tuner! 
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ne 


Figure 4: Complete Schematic of the QRO Tuner 


and unbalanced operation. The choke is 
mounted on the rear cabinet wall below the 
RF switch, so it’s not visible in the pictures. 
It, like the RF switch, is only subjected to 
a 50-ohm environment, thus putting less 
demand on it. A DX Engineering current 
balun, rated atan RFE power level of 10 kW, 
was deemed stout enough for this job! 
The hard-to-find parts-gathering 
process commenced and lasted for many 
months. Two identical 1000-pF, 15-kV 
glass vacuum-variable capacitors (C1 & 
C2) were acquired from Bill, ADS5OL. Bill 
went above- and-beyond by simply 
providing these beautiful caps. He also 
tossed in all the necessary mounting 
hardware, base insulators, and a pair of 
isolated shaft couplings! Next sourced was 
a 27 wH roller inductor (L1) constructed 


VSWR Meter 


Electric Radio #317 


with massive silver-plated ribbon wire. This 
beefy part was harvested from an old Gates 
AM broadcast transmitter and was sourced 
from Wayne Spring’s (W6IRD) junk box. 
Wayne wanted to know why such an 
inductor was needed. After he learned about 
this project, he wanted to be part of it. He 
undertook fabricating this beautiful “75A- 
4 looking” custom 12"x17"x17" cabinet 
in his spectacular Orange, California 
workshop. Wayne insisted on “symmetry” 
and it is his symmetrical design layout you 
see here for all of the components. Note the 
symmetrical layout for the front panel turns 


counters, meter, switch, and all the internal 
parts. He also suggested adding a front 
panel observation window, and you've got 
to love that touch. At a Vintage SSB 
Roundtable BBQ and swap meet event, 


Figure 6: The Multitech 1P3T 
Ceramic RF Switch 
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of the capacitors and 
inductor to obtain a 
match. However, gen- 
erally the lowest RF 
losses are incurred when 
the minimal inductance 
is used with the required 
capacitance values. This 
most efficient operation 
occurs when the out- 
put capacitor is set to as 
high a value as can be 
matched fora given load 
impedance. Given there 
are three turns counter 


Figure 7: The tuner has a spacious, symmetrical layout 
complete with a viewing window. The Bird slugs can be 


accessed via the rear panel. 


held at Ron’s (K2RP) QTH in Encinitas, 
California, I secured the marvelous 
Multitech ceramic RF switch. Completing 
the complement of very special parts was 
the acquisition of an extremely rare (now 
discontinued) cross-needle Bird watt and 
VSWR meter. The two meter needles cross 
each other overa scale printed on the meter 
face that indicates VSWR while 
continuously accurately displaying the 
forward and reflected RF power level. 

Two Bird power slugs in a 10:1 power 
ratio must be used with a dual-slug coupler 
for this meter to function. Wayne mounted 
the dual-slug coupler to the back wall of the 
cabinet, thus allowing the slugs to be easily 
accessed and/or swapped. For this project, 
a Bird 2.5 kW anda 250 watt slug are used, 
although any 10:1 power ratio of slugs will 
work. “The Sign Man” provided the nice 
panel labeling. 

Tee-Network antenna tuners can pro- 
vide a match with an almost infinite num- 
ber of Cand L combinations. This means 
there is no unique solution to the settings 
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adjustments, and no 
unique matching solu- 
tion, the tuning process 
can bea daunting undertaking. Not really, 
just start off with the output capacitor (C1) 
set to maximum capacitance. Apply low 
power and use alow power Bird slug in the 
reflected port, or just use an antenna ana- 
lyzer. Then tune the inductor (L1) and 
input capacitor (C2) for minimum reflected 
power or VSWR. Ifa 1:1 match was not 
found, reduce the output capacitance and 
repeat the process of adjusting the inductor 
and input capacitor. This process is re- 
peated several times until a 1:1 match is 
found and the turns counter readings 
should be recorded. Using the ARRL’s 
22” Edition Antenna Handbook’s TLW 
software application, it was possible to 
estimate the loss of the tuner at 3870 kHz 
when connected to the shortened antenna. 
A screen capture of the analysis for this 
scenario is presented in figure 8. 

You need to start the TLW application 
knowing the impedance at one or the other 
end of the antenna transmission line. I used 
an MEFJ antenna analyzer to find the 
impedance at the tuner’s end of the 100 
foot long coax feeding the antenna. The 
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High-Pass Tee-Network 


Estimated power lost in tuner for 1500 W input: 


At 1500 W: C1 L2 
Unloaded Q 1000 200 
Reactance -127.147 63.588 
Peak Voltage 985 V 1058 V 
RMS Current 5.5A 1.8A 
Est. Pwr Diss. 4w 44W 


323.4 pF 900.0 pF 


eo— Cl ap C3 cw” 
50.0 Oh 
ms L CStay 


2.62 uH 40 pF 


RG-213 (Belden 8267) Length: 
At load: 243.24 -j 32.8 ohms = 245.4 ohms, at -7.7 degrees Load SWR= 4.95 
Eff.Q=3.8 1.5:1 SWR BW = 414.5 kHz (10.7%) and 2:1 SWR BW = 717.9 kHz (18.6%) 


100.000 feet Frequency: 3.87 MHz 


50 W (0.15 dB = 3.3% lost) 


Transmission-ine loss = 0.82 dB. Total loss = 0.97 dB. Power into load = 1200.8 W 


C3 
1000 
45.695 
449 V 
6.9A 
2W 


RMS Vin: 273.86 V at -79.79 deg. RMS Vout: 452.00 V at 0.00 deg. 


30.95 -j 58.36 Ohms 


Figure 8: The Antenna Analysis Data 


inductance and capacitance results 
calculated by the TLW application closely 
agree with the physical L and C settings 
found at a 1:1 match. The analysis shows 
the 15-kV rating of each capacitor is far in 
excess of the voltages experienced in my 
antenna configuration at full legal power of 
1500 watts, PEP. Interestingly, the RF 
signal loss in the tuner is only 0.15 dB (50 
watts at 1500 watts of input power)! 
Having a 1000-pF series output capacitor 
contributed to a match condition with 
extremely low loss. 

The logging scale on each turns counter 
is extremely accurate and exhibit little or no 
backlash or windup. So, returning to a 
frequency setting, using numbers from a 
logging table, is fast and accurate. If it is 
necessary to couple toa resonant antenna, 
the resonant antenna feedline must be 
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attached to the “Coax1” connector on the 
rear panel instead of the “Coax 2” output 
connector (remember, there’s no output 
switch). There has been no ‘ZAAAPING’ 
SOUNDS, nor any disturbing flashes 
visible in the peep window, since the tuner 
has been in full operation! 

I wish to thank Wayne Spring, W6IRD 
for his guidance and craftsmanship during 
the execution of this project, including all 
those that provided these massively over- 
rated components for use in the tuner. 
Thanks to Gary Halverson (K6GLH), who 
provided valuable guidance and suggestions 
during the preparation of this article. Also 
thank you to “The Sign Man” 
(www.thesignman.com) for his excellent 
custom labeling work. I think Lew would 
have been proud of his influence on this 
project. 
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Drake VOX/Relay Tube Topics, Part 2 


By Keith Kunde, K8KK 
kakunde@att.net 


Part | of this article, in August 2015 ER 
#315, overviewed the operating parameters 
of Drake VOX/relay control tubes and some 
of their issues. Data on GEV7 and 6FQ7 
relay control tubes operating at 250 volts in 
a breadboarded circuit were summarized in 
partil, table: 1, on page 21; 

Here is some new data from an actual 
Drake T-4XC transmitter that has a 2.5k- 
ohm plug-in relay ona Drake factory PCB, 
a 1.5-k, 2-watt series resistor installed at 
the relay tube socket, and a GEV7 relay 
tube. This unit and matching R-4C receiver 
were generously offered to me for testing 
by Mark Huber (NO8)J). 

The T-4XC’s low-voltage B+ measured 
295 V at cold turn-on and fell only slightly 
to 288 V as the tubes warmed up. With the 
PTT switch engaged and plate current 
idling at 75 mA, the B+ dropped to 267 V 
— a little higher than in the breadboard 
scenario. Voltage drop across the relay coil 
(2426 ohms) was 34.9 V; across the 1.5 k- 
ohm resistor (1641 ohms) it was 23.3 volts. 
Relay current was approximately 14.4mA, 
about 75% of rating, while coil power was 
about 56% of rating. 

Voltage across the GEV7 was 208.5 V, 
indicating a plate dissipation of 3 watts, 
about 20% over ratings for duty exceeding 
30 seconds “on” in any two-minute period. 

The 6GEV7’s grid bias with the relay “off 
was -9.0 volts. When keyed with the PTT 
switch this dropped to 5 mV-essentially 
zero. With speech (VOX) keying, the 
readings jumped around wildly but ranged 
roughly from —2.75 V to +0.55 V while 
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the relay was pulled-in (try watching a 
blinking DMM with one eyeand the relay 
with the other while simultaneously “moo- 
ing” into the mic!). B+ with speech 
modulation at full power into a dummy 
load averaged about 255 V; in “Tune” or 
key-down CW it was a nominal 250 volts. 

Although the relay operating parameters 
were a little less than optimum, Mark 
reported that he had experienced no 
problems with relay operation in this 
transmitter; however, the same cannot be 
said by all Drake owners. Because of that, 
I wondered if there was some way to keep 
the relay operating closer to its nominal 
ratings without significantly altering the | 
transmitter’s circuitry, with the goal of | 
improving overall relay operation and | 
reliability. That is the question which I will 
try to answer here. 

A Solid-State Relay Tube Analog 

“What the (ding-dong!) is an analog,” 
youask? Well, an analog is just something 
that is similar to something else. The similar 
“something” in this case is a solid-state (S- 
S) version ofa Drake GEV7 or GFQ7 relay 
control tube (not the whole tube—just the 
relay control side). The device is inexpensive 
and easy to make, and no modifications to 
the transmitter are necessary (save for 
unsoldering one wire). It can be installed in 
a few minutes and could improve the _ 
reliability of your Drake transmitter’s T/R 
relay if you ve been having trouble with it 
(or even if you haven’t). Finally, it should 
outlast the transmitter itself, 

I bring up this admittedly-controversial 
subject now because dozens, if not 
hundreds of discrete solid-state devices are 
disappearing from the market every year— _ 
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at least the ones that are big enough to see— 
and who knows what will or will not be 
available in our uncertain electronic future? 
So, ifyou think you will be able to just run 
outand convert your increasingly expensive 
and possibly unobtainable Drake VOX/ 
relay tubes to solid-state any old time in the 
future, well, better think again. If nothing 
else, I’m suggesting that you lay ina few of 
the inexpensive solid-state devices discussed 
below and keep them in well-marked 
packages along with your tube-based 
transmitter manuals so that you, or your 
radio’s future owners, can find them when 
they are needed (and eventually they will 
be needed). The few solid-state components 
required cost less than $5.00 per tube 
analog. 
Solid-State Tube 
Analog Requirements 

As a tube analog, a solid-state device 
must naturally behave like a tube. The 
essential tube behaviors that must be 
imitated are: 

1. Bea voltage-controlled device which 
draws no control element current 

2. Negative voltage on control element 
reduces/stops output current flow; zero 
voltage maximizes output current flow 

3. Operates at usual tube plate-supply 
voltages 

4. Needs no separate power supply of its 
own 

5. Works with existing tube circuitry - no 
“mods” required (except for unsoldering 
that one wire). 

In addition to these basic tube 
characteristics, the S-S analog must also: 
Support the range of output currents 
needed to drive either high or low 
impedance relays; be protected from high- 
voltage spikes arising from inductive relay 
coil switching; be compact and easy to 
install; be inexpensive. 
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One more condition: In a Drake tube 
transmitter, the VOX/relay tube remains in 
place—its functions as a VOX amplifier 
and as an element of the heater string are 
not duplicated by the relay tube analog— 
at least for now. Finally, if the analog ever 
blows up for some reason it must be easy to 
switch back to the tube. 

Well, as “The Fonz” might say about this 
list of requirements, “A-a-a-y! Piece-a-cake!” 

Would you believe a piece of cake with 
justa lick of frosting missing? After all, since 
the tube remains in place the analog has to 
be connected to the radio somehow. Just 
one wire, at the plate pin of the relay tube 
socket, needs to be unsoldered and 
connected to the analog. Another wire is 
“tacked” onto the grid socket pin, and 
another is soldered to a ground lug without 
disconnecting any existing components or 
wiring. There is a separate safety ground, 
and a surge-suppressing network is tacked 
across the relay coil terminals. All of these 
connections can be removed or reversed in 
a few minutes should you so desire. 

Solid-state Relay Tube 
Analog Circuit 

To best simulate tube operation, the 
analog employs depletion-mode, or 
“normally on” MOSFETs. These are fully 
“on” when the gate (—grid) is at the same 
potential as the source (—cathode), which 
can be zero volts if both are grounded; they 
turn “off” when the gate is negative (or less 
positive) relative to the source. Also, because 
the drains (-plates) of the MOSFETs will 
be positive with respect to their sources, 
they need to be the “N-channel” variety. In 
sum, we need “N-channel depletion-mode 
MOSFETs” that can handle upwards of 
300 volts and at least 20 milliamps, and are 
cheaper than a beer. The Supertex 
(Microchip) DN2540N5-G (TO-220 
package) and DN2540N3-G (TO-92 
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package) MOSFETs are 400-volt devices 
which fit these specifications and are still 
readily available today.' Although the TO- 
92 part could probably be used at Q2 (and 
the circuit was tested that way), the TO- 
220 part with its greater power dissipation 
rating is specified at both positions to insure 
maximum reliability. The cost differential 
is less than one dollar. 

As was stated in the overview of Drake 
relay tube operation in Part 1, the tube acts 
something like a switchable resistor. The 
resistance is not constant, however, and 
varies depending upon the tube’s plate and 
grid voltages as well as the condition of the 
tube. This means the T/R relay can receive 
a range of currents as the operating variables 
come into play, including component drift 
due to aging. If the relay current ranges too 
far “out of spec” it can result in erratic 


operation, or even harm to the relay. 

The solid-state relay tube analog (Figure 
1) performs the same relay control function 
as the existing tube, but does it ina slightly 
different way—the analog utilizes a 
constant-current source (QI, R2, R3) which 
may be adjusted to drive the T/R relay at its 
rated current regardless of the coil’s 
resistance. Furthermore, the setting holds 
over a very wide range of B+ voltages; on 
the breadboard it was tested with less than 
90 volts (2.5 k-ohm relay) to over 300 volts 
(either relay) with the coil current 
remaining constant within a percent or two 
of its set value (the range of output voltage 
over which a current source can hold its 
current constant Is called its “compliance 
range” or just “compliance” for short). If 
the coil’s current remains constant then its 
magnetic pull on the armature also remains 
constant—the 
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potential for erratic 
operation caused by 
varying coil currents 
and contact pressures is 
eliminated. The 1k, 2- 
watt resistor and pin 
jacks at the input of the 
analog (RI, Jl and J2) 
provide a convenient 


place to measure relay 


R3 Set coil 


aaah cuinhent coilcurrentat 1 volt per 


milliamp when the unit 
is mounted externally; 
these parts may be 
omitted for in-chassis 
mounting if you first 
set the current with a 
milliammeter. The 
resistor does not affect 
coil currentand actually 
unloads a little power 


dissipation from Ql. 


Figure 1: Schematic, Solid-state Relay Tube Analog 
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On-off switching of 
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the current source is handled by another 
depletion-mode MOSFET, Q2, that is 
fully “on” when its gate voltage is zero with 
respect to its source (ground, in this case). 
It begins to turn “off? quite rapidly with 
any negative gate voltage and can be fully 
off with as little as —1.5 volts on the gate, 
oras much as —3.5 volts; my test units cut 
off at around -2.5 volts. Compare these 
cutoff numbers against the —G to -14 volts 
for the tubes tested in Part 1. Although 
PTT and CW modes worked perfectly well 
with the sharper on-off switching of the 
MOSFET, its greater cutoff sensitivity 
resulted in excessive relay dropout in VOX 
operation. Steps had to be taken to keep the 
MOSFET in its active region over a wider 
range of bias voltage swing. A high- 
resistance voltage divider (R5, RG) at Q2’s 
gate accomplishes this, greatly improving 
VOX operation while maintaining an 
adequate range of adjustable dropout delay 
times in the T-4XC transmitter. Although 
not tested ina Drake transmitter with fixed 
dropout delay, it is anticipated that the 
delay timing will remain acceptable there, 
as well. 

Despite its very high resistance, one might 
worry that the divider would load the bias 
line and therefore shorten the VOX dropout 
delay by more rapidly discharging the 0.1 
uF VOX capacitor. Although this is true to 
a degree, the effect is largely offset by 
having the MOSFET operate in its active 
region fora greater percentage of the time. 

Most MOSFETs have a gate-to-source 
voltage limit of + 20 volts. To protect the 
delicate gate, 15-volt Zener diode ZD1 is 
connected from Q2’s gate to its source, 
asymmetrically clamping the gate voltage 
at -15 volts and +0.5 volts. Although Q2 
is not bothered by positive gate voltages 
within its rated limits, and neither draws 
any gate current nor generates any contact 
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potential, the low positive clamping voltage 
of the Zener simulates the action of the 
tube’s grid-cathode diode when the VOX 
circuit swings the gate slightly positive. 
The 10k-ohm gate resistor is considered 
good practice when MOSFETsare located 
remotely from another connected circuit. 

To protect the MOSFETs against drain- 
source breakdown from the positive 
“kickback” voltage that is generated by the 
relay coil as its magnetic field collapses at 
switch-off, yet while maintaining fast relay 
dropout, it is suggested that the relay coil 
be shunted with a series combination of a 
Zener diode (rated at anywhere from 25 to 
56 volts, half-watt) connected anode-to- 
anode with an ordinary rectifier diode 
(1N4004, or greater). The cathode of the 
rectifier diode goes to the B+ end of the coil, 
while the Zener’s cathode goes to the other 
end of the coil. This arrangement prevents 
noticeably slow release of the relay, especially 
with the 15 k-ohm coil. The Zener speeds 
up dropout by converting the magnetic 
discharge curve from a relatively slow 
exponential decay to a high-speed ramp 
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Figure 2: Relay Anti-Kickback / Anti- 
RFT Shunting Network 
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that contains much of the coil’s energy as it 
shoots skyward, only to be lopped off at the 
Zener’s conduction level. The difference 
in dropout speed is quite apparent with the 
15 k-ohm coil. You could leave the Zener 
out with the 2.5 k-ohm coil if maximum 
relay speed is not a requirement for you, as 
the delay is not so noticeable there (I left it 
out during my testing). PS: Don’t use a 
Zener with low-voltage solid-state devices! 

The diodes will not affect operation in 
the least should you return to using the 
relay tube, but since they are within the 
transmitter’s RF output field they should 
be bypassed with a ceramic disc capacitor 
(0.001 to 0.01 uF, 500 volts or more) to 
prevent any possibility of RFI. See figure 2 
for further detail. 

Construction 

The tube analog can be installed either 
in-chassis or outboard, but since there isn’t 
always much room available in Drake 
transmitters the prototype was 
constructed as an outboard dingus tied 
into the radio witha short length of shielded 
3-conductor cable. A small cast aluminum 
box (Bud CN-5701, approx. 3" x2" x 1") 
houses the circuit and acts as a heatsink for 
QI. Bare aluminum’s “emissivity” (ability 
to radiate heat) isn’t especially good, so the 


box was hit with a coat of spray enamel after 
the holes were drilled and the box was 
washed and dried. Enamel (any color), as 
well as varnish and oil paint, can boost bare 
aluminum’s emissivity into the 90% range. 
QI must be insulated from the box using a 
TO-220 insulating mounting kit with the 
mica pad lightly coated on both sides with 
thermal grease. 

The box has several slots to hold a circuit 
board. For the prototype I used a piece of 
Vector 8015-1 “pad-per-hole” perf board 
cut down to 2.0" x 0.7" (twenty by seven 
rows). [he pads are convenient for holding 
the parts in place as you work, but to make 
connections I let the part’s leads stick 
through about 1/4" and used # 26 hook- 
up wire to complete the circuit. Tie points 
for external connections were wire 
“hairpins” formed from # 20 wire. Figure 
3 shows the manufactured PCB layout‘ 
that can also be used as guide to lay outa 
perf board. 

The MOSFETs require special handling 
and should be installed only after all other 
parts have been soldered in place. Here’s 
how to handle them: First, spread a very 
damp cotton cloth or dish rag on your work 
surface. Have several 6" lengths of fine, 
bare copper wire nearby—single strands 
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taken from an old lamp cord are ideal. 
Open the antistatic packaging and let the 
parts fall onto the damp cloth. Now, keeping 
your hands or forearms in contact with the 
cloth, pick up aMOSFET and wrap a piece 
of the bare wire around the leads four or 
five times at the point where they emerge 
from the plastic case. The object is to keep 
all the leads shorted together until the part 
is installed in the circuit. Hold on to one of 
the loose ends of the bare shorting wire 
while you pick up the circuit board, insert 
the MOSFET and solder it in place. Q2 can 
be inserted all the way, but when installing 
Ql leave the leads long by having them just 
slightly poke through the board before 
soldering. This will allowa little more flex 
to assure that QI lies flat against its mica 
insulator (if using perf board, insert QI into 
the second row of holes above the mounting 
surface). 

At this point the transistor shorting wires 
may be removed. Slide the completed board 
into its slots, then mark, drill and burra7/ 
64" or 1/8" mounting hole for QI on the 
smooth side of the box (opposite the cast- 
in lettering). As installed, Q2’s tab “hovers” 


above the box surface by only a tenth ofan 
inch. Carefully lift the tab end of the 
transistor upwards alittle to make accidental 
contact with the box less likely. See figure 
4 for the box interior details. 

After the cable has been attached to the 
board, continue to observe antistatic 
precautions until the unit has been 
connected to the transmitter—it isa good 
idea to keep the wires at the transmitter end 
of the cable shorted together until you are 
ready to solder them in. 

NOTE! If you plan to install the unit 
external to the transmitter, ground the box 
only through the cable shield/drain wire— 
do not ground the cathode return lead at 
the box. This will prevent the box from 
becoming “hot” with B+ ifthe cathode lead 
should ever fail open. 

The photographs show additional details 
of board layout and construction. 

Installation and Adjustment 

Before beginning installation, pre-tune 
the transmitter into a dummy load, then 
UNPLUG the transmitter from the AC 
line. Route the cable from the analog 
through an empty chassis hole and over to 
the relay tube socket, 
avoiding any signal- 
carrying circuits along 
the way. While the T- 
4XC transmitter and 
TR-3/4 transceivers 
have 
factory-punched holes 
available, most other 
models do not. If your 
rig has no suitable holes 
and the box won’t fit 
under the chassis, then 
it’s time for Plan B— 


convenient 


whatever that means for 
you. If mounting in- 
chassis, secure the box 


Figure 4: View of Box Interior Layout 
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Figure 5: View of Two-lug Terminal Strip and Relay 


Tube Socket Wiring for a T-4XC 


witha bracket or clamp to prevent potential 
disasters. 

The wire or resistor lead connection to 
the relay tube socket plate pin (pin 1 or 6, 
depending on transmitter model) must 
now be unsoldered. In most Drake 
transmitters a “flying splice” will probably 
have to be made from the disconnected 
lead to the analog’s power input lead, 
insulating the splice with spaghetti tubing 
or electrical tape. If there is a chassis screw 
located in the clear nearby, installa ground 
lug there and connect both the analog’s 
cathode return lead and the shield braid/ 
drain wire (insulated with spaghetti tubing) 
to the lug. Otherwise, check if the relay 
tube’s cathode pin is directly grounded— 
most are. Ifso, that pin or its chassis ground 
point may be used for both ground 
connections. Lastly, tack-solder the analog’s 
gate input lead to the grid pin of the relay 
tube’s socket. 

In the T-4XC, there is room enough 
between the relay tube socket and the side 
wall to install a pre-wired, two-lug terminal 
strip, using an existing screw which holds 


the circuit board located immediately to 
y 
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the rear of the socket. 
The analog’s power 
input lead is soldered 
to the isolated lug, and 
both ground leads go 
to the grounded lug. 
The disconnected 
plate wire or resistor lead 
then goes to the isolated 
lug of the strip, while 
the analog’s gate input 
lead is tacked directly 
to the socket grid pin 
(Figure 5). 

Note: If your rig has 
a 2.5 k-ohm plug-in 
relay, the coil will bein 
series with a 1.5-k ohm, 2-watt resistor 
usually mounted at the relay tube’s socket. 
The end of the resistor at pin 9 (that has no 
connection in the tube) connects to the 
lead going to the relay coil, while the other 


end connects to the plate at either pin 1 or 
pin 6 (the 1.5 k-ohm resistor in question is 
NOT the one right next to the relay on the 
Drake PCB, if present in your rig). 

Once the above connections are made, 
the analog itself is installed. Now, bend a 
tiny “foot” in the leads of the parallel 
diode(s)-capacitor surge-suppressor 
combination and, observing proper 
polarity, tack-solder them across the relay 
coil terminals without disturbing/shorting 
any existing connections; with the Drake 
PCB, this requires some care in order to 
connect to the right pins because they are 
slightly offset from their expected 
horizontal relationship—see figure 6. 

When all is ready, set R3 to about 
midrange. Plug a voltmeter into the pin 
jacks (it will read 1 volt per milliamp of relay 
coil current) or connect a milliammeter in 
series with the analog’s power input lead. 
Warm up the pre-tuned transmitter making 


sure a dummy load is connected. Place the 
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on Drake Relay PCB (Zener Omitted) 


transmitter in “SSB” mode, hit the PTT 
switch and adjust R3 for approximately 
7.5 mA (15 k-ohm relay) or 19.5 mA (2.5 
k-ohm relay). Ifyou cannot reach 19 to 20 
mA with the 2.5 k-ohm relay, turn power 
completely offand soldera 1 k-ohm, 1/4 W 
resistor across 82 ohm resistor R2 on the 
analog’s circuit board, then try again. R2 
limits the maximum relay current to a 
short-term survivable level if the pot is 
turned all the way up, but it may be slightly 
too large if QI has a very low turn-off 
threshold. The manufactured PCB has a 
place marked “R2b” for this parallel resistor, 
if needed. 

WARNING! Any time power is on, 
whether the relay is actuated or not, assume 
that ALL internal parts of the analog are 
“hot” with B+! 

Ifusing VOX, adjust the VOX and Anti- 
VOX gain controls, and the VOX Delay 
control (if present), for solid, reliable relay 
switching, per your Drake manual. 

Test Results 


Operation of the tube analog is essentially 
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Figure 6: Surge Suppression Diode/Capacitor Placements 


transparent to the user 
in all modes, as it should 
be. Fast “semi-break-in” 
CW operation is entirely 
possible in the T-4XC; 
rigs with fixed dropout 
delays will continue to 
operate as before. 
Relay current is easily 
adjusted to factory 
specifications with coil 
voltage and power “as 
rated” across all modes 
of operation. The relay 
may cycle once very 
briefly at the instant the 
power supply is first 
switched on— 
evidently, the B+ reaches 


a level that will actuate 
the relay faster than the negative bias rises 


to cut off Q2. A similar single cycle may be 
heard at power-off due to the cut-off bias 
falling faster than the B+. These single 


cycles cause no harm and may be ignored. 

A heating test with the unit “on” 
continuously at 20 mA (2.5 k-ohm relay 
plus resistor) for 90 minutes resulted in the 
box becoming only moderately warm, and 
with a 15 k-ohm load it was barely warm. 
The box should not be placed on top of the 
rig over hot tubes, of course. 

Full break-in CW was possible at 10 
WPM or so with my old (c.a. 1973) 
WB4VVF Accu-Keyer; above this, fast semi- 
break-in worked fine (this was witha single 
surge-suppression diode at the relay). 

Final Comments 

Perhaps you're not yet ready to replace 
any tube function in a classic rig with a 
solid-state device, and that’s OK. You may 
argue that the solid-state relay tube analog 
presented here will not cure problems in 
your transmitter due to outright defective 


or badly out of tolerance components 
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Misc. box & chassis parts 


anyway, and tubes are still available, so why 
bother? However, given that everything is 
in reasonably good operating condition the 
analog should provide consistent relay 
operation in a properly adjusted rig, and 
that’s something to consider for the long 
run. 

Part numbers and sources are listed above. 

Notes: 

' LXYS also makes a line of depletion- 
mode MOSFETs. Their IXTP3N50D2 is 
a T'O-220 part rated at 500 volts, 3 amps 
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Drake Relay Tube Analog - Parts List 


ull mies 3” x 2”x 1” cast aluminum | 563-CN-5701 

box 

[1 | — | Redpintipjack «| 530-105-0802-1 

1 | =— _| Black pin tip jack 

bl ora 
cable (10 ft. minimum p/n 3C S22 

|1 | Ds __| 1N4007 rectifierdiode «| 625-1N4007-E3 

pees eee 
#6 solder lug 534-7312 

(1 | — | 2tugterminal strip «4 158-1002,sd 


| Qty. | 1.0. | Description | Mouser (or other) P/N | 
| 
|1  {R6 | 20 Meg, 1/4 Wresistor | 660-CF1/4CT52R206) | 
(1 | — | TO-220 insul. mtg. kit [534-4724 
1 Heatsink compound, All Electronics * 
Ve be eee 
or contact author re: 
custom PCB 


for around $3.00, and they have others 
rated at up to 1000 volts. 

* Supertex application note AN-D66, 
page 2, figure 3. 

> The IXYS parts typically have turn-off 
thresholds in the -2 to ~4 volt range 

* A ready-to-use PCB for this project is 
available from the author for $5.00, 
postpaid USA. 
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Using the “ARC-5”-Series Navigation Receivers 
at MF 


By Ken Gordon, W7EKB 
226 N. Washington St 
Moscow, ID 83843 
keordon2006@frontier.com 


About 15 years ago, while discussing the 
fact that the old ship band of 600 meters 
at 500 kHz had not been used in some time 
with some members of the old Glowbugs 
forum, some of us arrived at the decision to 
begin a separate forum devoted to 
discussions concerning this band. Since I 
was then working at the University of 
Idaho as an IT professional (among other 
duties), I started that forum using a server 
I supported there. We gave the forum the 
name 600MRG for “600 Meter Research 
Group.” I then went to work, first 
researching how to do this, and then 
applying to the FCC for an experimental 
license to operate in the 450 to 510 kHz 
band. After several weeks of work I sent the 
application in, and eventually, after 
receiving considerable valuable help from 
one of the FCC officers, we were rewarded 
with a license to operate in that band. 

Within a day, one of our members was 
operating there. 

Within one more day, however, we were 
informed that, somehow, the U.S. Coast 
Guard had been “missed” in the required 
discussions the FCC engaged in with the 


various governmental agencies who 


[Editor’s Note: This article is not 
intended to be instructions for tearing up 
historic equipment. It does provide useful 
information for making good use of 
previously “hacked up” Command 


receivers. | 
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formerly occupied that band, and we were 
ordered back off the band. The USCG 
wanted to use that band to experiment 
with ground-mounted high-accuracy GPS 
systems...for which they had never received 
any funding, and had no plans to continue. 
Nonetheless, they wanted to leave it 
“available.” 

The forum remained active. Then several 
years later Mr. Fredrick Raab of New 
England, a very competent Electrical 
Engineer and a ham, contacted me witha 
plan to reactivate our experimental licenses 
to operate in that band on certain very 
carefully chosen frequencies. It took him at 
least two years, but with the help of the 
ARRL, he did manage to succeed where J 
had failed. 

Atthe moment, there are something like 
30 joint-licensees, some of whom are 
operating in that band, many of whom are 
listening and reporting, and there have 
been several other independent hams who 
have applied for and received their own 
experimental licenses to operate there. 
Furthermore, there has been similar activity 
in several foreign countries, including 
Canada, New Zealand, Germany, and some 
others. 

Our joint call is WD2XSH. I am 
WD2XSH/24. 

The ultimate result is that at the last 
WARC conference, a very small slice of the 
600 meter band has been tentatively set 
aside for our use asa new “ham band”. This 
is the proposed new 630 meter band. This 
band is not presently available to the 
generality of hams since the F.C.C. has not 
yet seen fit to so authorize it. 

However, there is much experimentation 
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continuing there by those of us who hold 
the experimental licenses: antennas, modes, 
transmitters, receivers, etc., are being 
investigated. The new WSPR mode is being 
used, as are other digital modes in addition 


to CW. 


Ralph Hartwell, W5JGV, has set up a 
web site which supports us. His web site is: 

http://www.500kc.com/ 

Over the years, I have found that the 
series of small, single-band aircraft 
Command receivers, commonly called the 
“ARC-5” are very useful as monitor receivers 
for this proposed new MF band at 630 
kHz. 


There are several models of these receivers 


Figure 1: Here is a photo of the front of my receiver. 
The controls, left-to-right are, antenna trimmer (Align 
Input), RF-gain, noise-limiter on/off, pilot light, 1st- 
IF gain/regeneration, BFO on/off switch, AF-gain, 


phone jack. 
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available. They include the BC-453(*) 
Army versions, or the earlier Navy version, 
the ARA 46129, the later R-23/ARC-5, 
the updated R-23A/ARC-5, the lesser- 
known R-148/ARC-5X (12VDC version), 
and the even-later, grey-painted ARC-12 
series, the R-11] or R-1 1A. Allare particularly 
useful for our work, since these models all 
cover the frequency range of 190 kHz 
through 550 kHz, continuous tuning. 

Their dial-accuracy is quite good, (the R- 
11/ARC-12 has no dial nor BFO but these 
can be remedied), and the dial-scale is both 
linear and several inches long. 

The IF frequency for these “navigation” 
receivers 1s 85 kHz, and there are two fixed 
choices of selectivity available by means of 

i two-position fiber 
adjustment rods that 
protrude from the tops 
of each IF can. With all 
three of these rods 
pulled up to their top 
position, the coupling 
between the two IF coils 
in each can is reduced to 
the point that the 
available selectivity is 
narrow enough to 
noticeably cut the 
audio-bandpass to the 
point that the fidelity 
of voice-bandwidth 
signals is badly affected. 
The selectivity, 
according to the AN/ 
ARC-5 maintenance 
manual, is 6 kHz at 60 

dB “down.” By very 
judicious positioning 
of these rods between 
the two “notches”, one 


== 


can achieve a 
somewhat variable 
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selectivity characteristic. 

The stability of these receivers, with the 
included BFO either on or off, is extremely 
good, although many of the later Navy 
AN/ARC-5 models were especially 
“stabilized”, this being denoted bya yellow 
letter “S” insidea yellow circle being stamped 
on the front panels. In fact, stability, even 
with the earlier BC-453, is good enough 
that I have used my own BC-453 and its 
external power supply with ARGO and 
SPECTRAN software, in conjunction with 
my shack computer, to monitor narrow 
portions of our 600 meter spectrum with 
excellent results for most modes. 

The sensitivity of these receivers is quite 
good, being 1 microvolt or less in original 
condition. By changing the 1st RF amplifier 
tube from the original 12SK7 to an easily- 
available 12SG7, or toa 12SH7, sensitivity 
is noticeably improved and internally- 
generated noise is much reduced, and when 
doing the same with the first IF amplifier, 
a bit more sensitivity and even less noise is 
achieved. 

Modifying the mixer/oscillator from the 
original 12K8 (a notoriously noisy mixer) 
to a dual-triode tube, the 12SL7GT, with 
appropriate circuit modifications, reduces 
internally-generated noise to a very low 
level, enhancing receiver sensitivity even 
more. However, this mod is not, in my 
opinion, really necessary for most users of 
the receiver. 

The original AGC circuit, which arrived 
when the R-23/ARC-5 and R-23A/ARC- 
5 receivers were designed, is quite effective, 
and works with the BFO on. Although the 
original diode detector is very good, it can 
be easily replaced with a single-triode 
“product” detector (originally by Collins) 
which provides even more output and less 
noise. 

I will provide test data and schematics in 
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a later article, which will confirm much of 
what I have stated above. 

These receivers, in their various models, 
were built from the late 1930s, through at 
least 1948, and later, and were used in 
many aircraft, civilian, military, and 
commercial, until sometime atleast into the 
late 1960s. In fact, there were something 
like 450,000 of the LF navigation receivers 
built. 

Many were also updated by the Canadian 
government and were used in their aircraft, 
as was shown in Joe Long’s (WA2EJT) 
article in ER #286, March 2013. 

The receivers’ physical size is quite small 
and they easily fit in a space about 9" long, 
by 4" wide by 4 1/2" high. 

Many of the receivers that are commonly 
available now were “hacked” by ham radio 
operators over the past many years, to be 
used primarily as “Q-5ers,” fixed-tuned to 
the IF frequency of the station receiver 
(455 kHz) and coupled to the station- 
receiver s last IF stage, to make avery quick 
and effective double-conversion receiver. 
Other hams used them with simple crystal- 
controlled converters to build very effective 
single-band receivers for the normal ham 
bands. 

Thus, there are literally thousands of 
previously hacked, but extremely useful 
receivers “out there” available at very low 
prices. I have seen these receivers, in hacked 
but in perfectly useful condition for our 
purposes, being sold for as low as $10.00 
each. The average selling price for one of 
these receivers in relatively complete, but 
essentially unrestorable (to museum or 
factory) condition on the Internet auctions 
sites is around $40.00. 

So, for around $40.00 and a few hours 
work replacing the always-bad sealed can- 
type capacitors, and building an external 
power supply for it, one can have an 
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he, 
ARC-5/BC-45X Power Supply 
.Olmf, ikv 
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T3 = Radio Shack 110 VAC pri.,12,6 VAC CT @ 15A Sec. 
EITHER filament output moy Be used: not BOTH at once, 


—— ee ee | 


ARC-S/BC-45X Power Supply 


.Oimf, Lky 
ah a Ley 7S MA 225 VDC, 75mA 
ore 
Bn  Oime 1700, 3W 
a : +180V¥DC 
= | @ = OC3/¥R- 105 
C) 
+#75VDC 
Oo screens 
Cy oaavR-75 
Pa Gnd, 
’ Pt Gn. == 
F 25, 2VAC, 15A Fila 
5 Out 


le. 6VAC, 2A, 


Radio Shack 110 ¥YAC pri, ,12,6 VAC CT @ 34 Sec 
Radia Shack 110 VAC pri.,12.6 VAC CT @ 154 Sec 


EITHER Filament output may Be used: not BOTH at once. 


Taga 
Ties 


unusually high-quality receiver for use asa 
600 meter or 630 meter-band monitor 


receiver, or to chase NDBs. 
I have always considered the AN/ARC- 


34 Electric Radio #317 


5 or BC-45* series receivers to be the very 
finest single-band receivers ever built. 
Aircraft Radio Corporation’s design and 
build-quality very easily equal, and in some 
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ARC-3/BC-45X Power Supply 


-Olmf, kv 
techy 73 MA .pe5yDC, 75mA 


*470med 
250VDC 


360mfd 
400v 


+ 470mfd 
250VDC 


Gna. 


— 12, 6VAC @ 2A 


Tl, T2 = Radio Shock 110 VAC pri, ,12.6 VAC CT ® 3A Sec, 


OFF fet 


115 VAC 


ARC-S/BC-45X Power Supply 


Ti, T2 = Radio Shack 110 VAC pri.,12.6 VAC CT @ 3A Sec. 


»OlmF, Iky 


+225VDC, 75mA 


0C3/VR-105 


to screens 
DA3/VR-75 


Gnol, 


le, 6VAC @ 2A 


opinions, surpass that of Collins. 

I hope you will find this information 
useful. There will be other articles to follow 
this oneas soonas I can get the necessary test 
data together and draw the necessary 
schematics. 

Tam includinga series of four schematics, 
showing various options, for an external 
power supply with this short preliminary 
article. This power supply uses mostly Radio 
Shack parts, and should be able to be built 
for under $50.00. 

The captions in the schematics do not 
show up properly: the 25.2 VAC output is 
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1.5 amps, not 15 amps. The same is true for 
the output of T-3: it is 1.5 amps, not 15 
amps. 

The 12 H chokes shown are available 
from several sources. I bought several off 
eBay. The value is not critical. In fact, the 
3 H 250 VDC choke that is “canned” and 
mounted inside and below deck in the 
receivers serves a limited purpose there, and 
in many cases, it may be easily removed and 
used in this power supply. 
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Restoration of a Meck T-60 Front Panel with a 
Vinyl Overlay 


By Bill Ross, WOWR condition and is back on the air. Figure 1 
Ron Grams, WB9IMR is the final product. 
WBIIMR@ATT.NET The second Meck, however, had seen 
better days! It required more extensive 
In this article, we will describe the steps restoration, especially to the front panel, 
taken to revamp the front panelofamuch — whichis the focus of this article. The front 
worn John Meck T-60 transmitter. While panel was badly worn and missing paint, 
specific to the Meck, the method we used _ and the metal had begun to rust. Figure 2 
could easily be applied to otherequipment, _ shows the front panel after being removed 
including home brew projects. Wehopeby from the chassis. The cabinet was in similar 
sharing our approach others will be able to deteriorated condition. Surprisingly, the 
use it successfully on projects of theirown. chassis and wiring were in good shape and 
About two years ago, we acquired two —_ we were able to get the transmitter back into 
John Meck T-60 transmitters over the course good working condition. To complete the 
of a few months. One was in relatively good restoration, we set out to investigate several 
cosmetic and electrical condition. Withsome possible approaches for the cabinet and 
added work on the cabinetand front panel _ front panel. 
items, and technical advice offered by Jack The original cabinet wasa mildly textured 


Shutt (W9GT), it was restored to original black finish with a medium gloss. We had 


PA. TUNING  P.A.OFF = OSC. TUNING 


Figure 1: The restored front panel on the first Meck T-60 came out looking 


like new. 
ey Electric Radio #317 October 2015 


| A. ohio € PA. CATHODE 
Li METER Le 


Figure 2: The original unr 

very rough condition. 

the cabinet sandblasted and, after some 
sanding and priming, applied several coats 
of Rustoleum® textured black paint in a 
“rattle can.” The results were good, so we 
turned our attention to the front panel 
knowing it would pose a bigger challenge. 
The front panel was of the same black finish 
and had relatively simple original lettering. 


estored front panel was in 


The Meck emblem was 
a small metal plate 
attached with machine 
screws and was in good 
condition. We would, 
however, have to do 
extensive restoration on 
the front panel itself. 
In our quest to restore 
the front panel itself, 
we investigated silk 
screening, panel 
etching, dry transfer 
lettering, and decals. All 
of these approaches had 
drawbacks. We lacked 
the skill set and 
equipment to try silk 
screening and were not able to find anyone 


locally to do the work. (Note: We would be 


interested in hearing from readers of any 


% 


one they know of who does silk screening.) 
The etching process had promise, but the 
possible source for help on this approach 
ran into issues using their etching techniques 
on metal. The other approaches, we felt, 
would not result in an 


acceptable final 
product. 
We finally settled on 


having a custom-made, 
self-sticking vinyl 
overlay that would cover 
the entire front of the 
transmitter and 
duplicate the original 
Meck front panel’s 
labeling. We brought 
the front panel, now 
removed from the 
chassis, "toa local 
company that makes 
vinyl signage and labels. 


Figure 3: The As-received Vinyl Overlay for the Meck 
Panel 
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Figure 4: This is the setup used to align the new 


openings. 


Fastsigns® was able to lay out the new panel 
on self-sticking black vinyl sheeting that 
matched the original front panel. Figure 3 
is what we received from the vinyl shop. As 
you can see, we had to cut our own holes for 
the various transmitter controls that needed 
to protrude through the vinyl. The total 
cost for the vinyl overlay was approximately 
$100.00. Generously, the shop provided 
two overlays for this price, just in case we 
had problems with the first. 

The first step in the process of attaching 
the vinyl overlay to the original Meck front 
panel was to first sand the panel and then 
clean it. We cleaned it with dishwashing 
soap and let it thoroughly dry. Next, we 
applied a few coats of primer followed by 
more sanding. We later learned any 
deviation froma flat, smooth surface on the 
metal panel would show through the vinyl 
overlay, so it was important to first get the 
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overlay with the old panel 


original panel as smooth as possible! 
Secondly, and crucial to success, we had 
to come up with a way to get the various 
labels for the transmitter control lined up 
with the holes in the original metal front 
panel. We devised a plan to use a suspended 
piece of plate glass. The original metal front 
panel was placed on the suspended piece of 
glass, and the vinyl overlay was put on top 
of the metal panel. Under the glass, we set 
a 100 watt light bulb. The bulb shining 
under the overlay sheet passed enough 
light through the various control openings 
to allow us to correctly align the vinyl 
overlay. Figure 4 shows our setup. We 
taped down to the glass only one half of the 
vinyl overlay then carefully peeled away the 
protective backing from the other halfand 
adhered the overlay to the metal panel. 
Once the first half of the self-stick vinyl 
overlay was in place, we removed the tape 
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Figure 5: The second Meck T-G0 panel came out looking just as nice as the 


first one! 
and repeated the same procedure for the 
remaining half of the panel. 

The final step was to cut holes through 
the vinyl overlay for each control that needed 
to extend through it. We again used our 
glass and light bulb set up to find the exact 
placement of the hole in the metal panel. 
With the light shining up and through the 
vinyl overlay, we used an X-acto® knife to 
carefully cut out each hole. Ina few cases, 
we also needed to ream out the hole, again 
using an X-acto® knife. 

The final finished front cabinet on the 
second Meck T-60 is shown in figure 5. 
Comparing it to figure 1, an original Meck 
front panel, we think our efforts produced 
a worthy outcome. Some may contend this 
was nota true restoration — and perhaps it 
is not. We believe the vinyl overlay method 
provided a final front panel that looks far 
better than anything we could have 
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accomplished trying to restore the original 
chipped, worn, and rusty Meck metal panel 
and are very happy with the final result. 


[Editor's Comments: “Fastsigns” is a 
national chain of stores with many U.S. 
locations. Their web site is: 

hetp://www.fastsigns.com/ 
and it includes alist of each franchised store 
location. 

Back in ER #191 for April 2005, Larry 
Will (W3LW) wrote a short piece on silk 
screen techniques that can be used at home 
for short-run restorations. That issue is out- 
of-print, but Larry has an article coming up 
next month that will have the silk-screen 
information reprinted ina side-bar. | 
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[W9DVU, Continued from Page 1] 
far to simply enjoy an eyeball QSO with an old gentleman was heartfelt. 

“Wasn't it fun to see Wes’ eyes light up when he grabbed that D-104 mic during field 
day, fire up his trusty 200V/600L combo ona very crowded 20M band to then proclaim 
in his booming radio announcer like voice: “This is W9DYV — Chicago!” Those field days 
brought Wes back to a special and cherished past point in his Life, when Chicago, Ham 
Radio, Single-Sideband and Central Electronics was All Things Radio for W9DYV. 

“Wes Schum’s many accomplishments as a radio engineer-pioneer are legendary. The 
design wisdom and technical advancements showcased by his Central Electronics 10A, 
20A, 100V, 600L and 200V transmitters continue to be studied even today. A new 
chapter awaits us with the forming of the W9DYV Vintage SSB Association, whose QTH 
will reside where else but at the Schum-Vogt Storybrook Farms site in Jonesborough, TN. 


“In closing, please keep the Schum family in your thoughts and prayers as they work 
through this difficult time 


. 
= 


sii dita. TS 


Wes got a chance to tune around on the rare, one-of-a-kind Central 


Electronics R-100 receiver that was designed to match the 100V transmitter, 
but never went into production. 


tri : 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8SECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to check 


in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 
Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 


(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. ¢ ISX Lynn (KS5LYN), or Adolph (WASIGG) or Vince (WB4BPS) 


New VSSB web site: http://www.vintagesideband.org 
West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 


(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mregwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Advertising Information 
Email is prefered for receiving ads. To avoid disappointment, 
don't wait until the last day to submit ads. Subscribers 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
month unless otherwise requested. “For Sale” or“Wanted” and all of yourcontact 
information counts as 7 words. Thatleaves 13 words forthe description. Hyphenated 
and slashed words/numbers count as 2 words. Please count the words in 
your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No 
Free Words. $15.00 minimum for each ad up to 20 words. Each additional word 
is $1.00. 

Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY’ | 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


720-924-0171 


Telephone: 
Email: 


Ray@ERmag.com (Emailed ads Preferred) 


_& Deadline for November 2015: @- Monday, Oct. 26! _ 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Heathkit SA-1040 antenna 
tuner; ARC-5/Command sets: T-19, T- 
21, T-22, and BC-457A; Collins KWM-2 
WE, 516F-2, and 30L-1 amp. Prefer 
pickup Cleveland, OH area. E-mail for 
details xion@ncweb.com, Phil W8OZM 


FREE! HT-37, HQ-160, Free to Good 
Home, Pickup Only in S. Delaware, Details 
by email, Art, w4pon @panix.com 


FOR SALE: Collins 172-H1 dummy load 
for servicing Collins 180S-1 tuner. 7 out of 
10 condx. $150 OBO. Ken Sands, 734- 
564-0316 


FOR SALE: R-1051 receiver shock mount, 
MT-3114A/UR. Like new. $25 plus 
shipping Call Carl at 973-827-7441 or 
email banfield @ ptd.net 


International radio 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


INARAD 4S. 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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W7FG True Ladder Line and 
Wire Antennas 


¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 
www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE: WRL “62” AM 50 watt 6/2 meter 
self contained transmitter with cabinet 
$70 ALSO second unit without cabinet 
$60 WRL “62” VFO for above transmitter 
$55 Heathkit HW-16 CW transceiver $80 
Citifone 5 channel tube CB transceiver 
$40 Eico 717 electronic keyer $30 
Hallicrafters “TO” electronic keyer $75 
Ken Sands, K8TFD, 734-564-0316 


FOR SALE: Heath station monitor scope 
model 214, mint condx, $125. Johnson 
250W Matchbox w/o meter, good condx, 
$75. Both plus shipping. Ron, K3NFS, 
724-736-4464 rachelle713@gmail.com 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris, WA5UEK, 
cosmophone @ yahoo.com 


FOR SALE: Good deal on a TX455 self 
supporting tower with raising fixture (tilt 
up-down, crank up-down). Like new; 
strong; goes up 55 feet; pick up only. 
WB6VMI, jrburger1 @gmail.com, 541- 
935-6051 


FOR SALE: ART-13, $450. Leeds & 
Northrup Wheatstone Bridge Model S, 
$145.Cobra 89XLR mint $40, Joe, 
Potomac, MD, 301-299-7574, 
ab3cr@ hotmail.com 


FOR SALE: Collins S line (RE), KWS-1/ 
75A4,51S1; National HROs. PU preferred. 
Carter, WD4AYS, celliott14 at aol dot com. 
434-566-8767 
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FOR SALE: Harvey Wells Bandmaster 
Deluxe TBS- Transmitter Only, Good 
Working Condition, $95 + Standard 
Shipping and Handling.- Will Ship 
Worldwide. Contact Jacki by email, 
jackitroy734@comcast.net, or by 
telephone 734-961-7915 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


FOR SALE: BC-610-I with 614-E Speech 
Amplifier, 939-B Antenna Tuner, All Coils, 
Working nicely, Pick Up only in Veneta, 
near Eugene OR. $1,100. Robert, 
WB6VMI, jroburger1 @gmail.com, 541- 
935-6051 


FOR SALE: RCA boxed 6LQ6, qty avail, 
$20 each. Free ship in U.S. BC-348 
mounts, $175 + shipping. BC-611 Handy- 
Talky, $250 + shipping. Steve Bartkowski, 
708-863-3090 


FOR SALE: Gates BC1-G Transmitter with 
modified solid state PS, 6146s driving 
two 833s modulating 4-400s, $600. 
Hallicrafters HT-32 and SX-101 plus parts 
chassis, $250 each or $400 for all. Viking 
Ranger II, $350. All VG condition. Contact 
Dave Miller 307 202-1367 or 
k7alr@tctwest.net Powell, WY 


FOR SALE: Do you collect German 
radios? | have several small table large 
table consoles call Howard Felder, 301- 
320 3028 


FOR SALE: Collection of Collins S-Line, 
A-Line and accessories including 
microphones. Complete list including 
prices will be sent on request. John, KI6ZS, 
jve @earthlink.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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RADIO LAB INTSTRUMENTS, LLC 
VINTAGE AMATEUR AND COMMUNICATIONS 
FOR SALE 


TRYING TO FIND A SPECIAL RADIO? CALL US TO SEE IF WE CAN HELP 
FAIR PRICING, CUSTOM DEALS, PROFESSIONAL SHIPPING 


WE DO IT BECAUSE WE LOVE IT! 


Hallicrafters Super Skyrider S-9 
GreatCondition/Very Clean 

Built In Speaker 

After market - Signal Strength Meter 


Hallicrafters Super Skyrider SX-17 
with Hallicrafters 12” Speaker 
Great Condition 

13 Tubes (1 6V6) 


Grounded Cord Added j 
5 bands Millen 90810—1947—Restored 1994 6 bands. 0.54MHz—62MHz 
0,54- 42MHz. | 90810VHF AM Transmitter w/6M coil More pictures available 
F: 465kHz. Power Supply $750 plus shipping 
9 tubes. 6V6 and 807 Tubes 
$450 plus shipping Excellent condition 
More pictures available 
$750 plus shipping 


Atwater Kent 60 in Homemade Case 
Excellent working condition. 

Very clean 

$250 plus shipping 


Brian—WB8PTL Rich— K8UV EIDon—W8GKD 
Sales: Jacki - 734-961-7915 
jackitroy734@comcast.net 
We Will Ship Worldwide! 
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COLLINS S-LINE & DRAKE R4 SERIES 


RECEIVERS 
COLLINS 


Tune Using 
The VFO 1000 | 
Or The 
Receiver Dial | 


Switch Ly FC 
Between i: 
Ham Band *e | © 


Gr stals N32 Universal Digital VFO 1000 Electronic Specialty Products LLC 
Also Available For Yaesu FT-101 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10HZz, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 


More Info & Order At kk4pk.com * $250.00 + $10 S/H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


FREQUENCY 


i. : : Complete 
: _ ite Digital Controll 
Provides 
Highest 
a And 
Stability 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE/TRADE: Radio magazines: 
Radio-TV  Experimenter, Radio- 
Electronics, Radio News, Radio Craft, 
Shortwave Craft, Popular Electronics, 
Electronics World, Radio & TV News, 
Ham Radio Horizons, Ham Radio, 73, 
others. NI4Q, POB 690098, Orlando, FL 
32869. 407-351-5536, ni4q@juno.com 
FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 

FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
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| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3tnz @verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 183406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


October 2015 


FOR SALE: Obsolete Triplett meter, tester SERVICE FOR SALE: Repair, upgrade, 
and hardware parts. Need Triplett number performance modification of tube comm. 
from manual. Unused stock. Bigelow & test equip. Accepting most military, all 
Electronics, PO Box 125J Bluffton, OH Collins & Drake, & better efforts from 
45817-0125 others. Laboratory performance 


FOR SALE: BC-610-I, BC-614, and documentation on request. Work 
accessories to operate three bands guaranteed. Chuck Felton, KD@ZS, Felton 


$1,200. Pick up only in Mesa, AZ. George Electronic Design, 1115 S. Greeley Hwy, 
Portell, 3212 N 83rd St, Mesa, AZ 480- | Cheyenne, WY 82007. 307-634-5858 
986-5797 w8qbg @yahoo.com email: feltondesign @ yahoo.com 

FOR SALE/TRADE: Transmitting/ DRAKE OWNERS: Solid State LED Lamp 


Receiving tubes, new and used. LSASE replacements for all 4-line and 7-line 
or email for list. WANTED: Taylor F52, ©duipment. Don, N900, WEB: 
8008, TR40M and Eimac 100IG. John H. www.radiolabworks.com/products or 
Walker Jr., 13406W. 128thTerr., Overland Phone 262-358-0266 

Park, KS 66213. PH: 913-782-6455, E- SERVICE FOR SALE: R390A repairs & 
Mail: jwalker83 @kc.rr.com rebuilding. Bill Riches, WA2DVU, Cape 


FOR SALE: Quality reprints for Ameco May, NJ bill.riches @ verizon.net 609-465- 
Clegg, Collins, Gonset, Hallicrafters, 9005 

Hammarlund, Johnson, National, WRL, 

and others. TaSe Ken, 

www.RadioReprints.com 


for An pete Amateur 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
Oe aleve) Serene werden, anane eee ce industry, and is bored to death with 
duad ty bv, abo the as ad. sencyofoermutron es solid-state! 


and construction. it is 287. 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TA2ZGE/KJ7UM has been ficensed N OW A il bl f th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e r om e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! e e Cc tri Cc R a d O B eT e) ksto re ! 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted SS 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) ...........ccccccccssess $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC) ease te tases arecne cesenn cence ees y seer ease re cts<astavabeeess 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


ZIM ELECTRONICS INRUSH CURRENT ALLELES 


guarantee. 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


Electric Radio Store 
720-924-0171 


M Brey, Fiche titers 
Models AB-1M, AB-300M 


ACCESSORIES FOR SALE: Spun 


Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 
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SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO - see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@ gmail.com 


WANTED: PRC-6 radios with ant. 
Complete condition not important. Steve 
Bartkowski, 708-863-3090 


WANTED: National regenerative SW3 
and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
Will ship to Atlantic City, NJ. Write to Mario: 
deepford @ hotmail.com 
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WANTED: National NC-240D dial. later 
version with little black wheel in lower part 
of the dial plate. | need the whole dial plate 
and black wheel. | will take a NC-240 
carcass for parts if it has this dial. Rob 
KiDFT robvi3@gmail.com or call 401- 
487-3933 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (ACOOB) at spf@Reagan.com 


WANTED: Schematic/information for the 
1919 US Navy receiver Model IP-500 or 
SE-143, Hal, KK6HY @arrl.net 650-366- 
5060 California 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: ARC-5 (BC-454) receiver in 
good shape, frequency 550-1600 Ic or 6- 
9.1 MHz. | have dynamotor and dial 
spinner. Bob Forte, 732-894-3558 
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ESTES AUCTIONS | 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-768 te 

www.estesauctions. com @e Email: estesauctions@aol.com > 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


WANTED For Tektronix 547 scope: Left 
and right hand covers p/ns 387-0761/62 
and CRT shield 337-0620 with rotation 
coil 108-323. Jay Ballard W1JHB 978- 
774-4041 email: TK41C @aol.com 


WANTED: MO crystal for the SBE 34 
transceiver, 456.38 kHz. (HC51/U style). 
Daniel, 505 281 4293, 
earlgreywdj@ gmail.com 


WANTED: For National NC-190. B-50467 
Coil Osc. 10-20 MHz. Knob AF Gain. Jim, 
KOHIP, 479-264-6637, 
ealexand @cswnet.com 


WANTED: Fall & Winter 1932 Flying Horse 
Callbooks. Thanks! - Pete The Greek / 
NL7XM @arrl.net or PO Box 3026, Easton, 
PA 18043-3026 


ANNOUNCEMENT: “AM Tailgate” QSO 
party, Oct 31 to Nov 1, 2015. Details: 
www.qsl.net/potomacam 

WANTED: S Meter for Hammarlund Super 
Pro  SP-400-X. Rick, NN2K, 
nn2k51@gmail.com 607-240-5227 
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EZ Hane, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


Call Today! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 12,000 satisfied 
customers around the world! 


540-286-0176 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact KD7CLO, Leonard, 


First Licensed 
Before 19917? 


35 


Licensed today? 


Then you should join these 
distinguished amateurs! 


To Join or Renew visit: 
www.gcwa.org/join-renew.php 


For more information contact 
gm@dqcwa.org 


at samicat@bresnan.net or 
Facebook.com/leonard.gordon2 


WANTED Owner’s manual or schematic 
for Clegg 22er MKIl with SS receiver and 
8150 final. Thanks. Carl, W2IQK, 845- 
697-5135 w2iqk@juno.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, N3WM, n3wm @yahoo.com 
410-790-6072 


WANTED: James Millen 92105 Single 
Sideband Adapter, 90831 40 Waitt 
Modulator, 90201 LV Power Supply, 90905 
Scope, and their original manuals. David 
Eppert, 604-781-1773 


WANTED: Johnson desk KW in good 
working condition. West Coast Prefered. 
Dave, WD4PLI, 818-846-0617 
davecurry @charter.net 


WANTED: Johnson N-500 neutralizing 
Capacitors. Charlie, K4LUH@juno.com 
540-338-4152 


WANTED: Radio TV Experimenter, dated 
1959, and has a one-tube cigar-box amp 
on cover. The “White’s Radio Log” in back 
must be complete. Gary, 717-517-1417 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration  - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television ; 
- Old-time amateur-radio contests — - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV museum 


» Membership is only $35/year in U.S.; $40 elsewhere. 
| Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
> awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


WANTED: Early Hewlett-Packard = WANTED: (1)Rearcabinetdoor fora WRL 
Journals from 1948 to 1955 for former Globe King 500. (2) Main tuning knob for 
employee hoping to complete his a Collins KWM-1. (3) ELCO VARICON 
collection. Steve, W6SSP, 707-544-8142, — connector parts kit. (4) Documentation for 
Santa Rosa, CA. zarco@sonic.net a Sangamo Weston Schlumberger digital 
WANTED: National HRO An original bench watt meter. Contact Gary Harmon 
German Silver PW-D. Thanks! Katsuhiko, | at gharmon@idworld.net or 210-657- 
JA3ECA, mxc04040 @nifty.ne.jp 1549 

——— WANTED: Urgently Need plate mod 
transformer T-102 for a Collins 30K-1 AM 
transmitter. T-102 has 75TH tubes 
connected to it. Doc Murphy, KOGRM, 
701-258-6747 


WANTED: HRO-5 radio receiver coils. 
Need 100 to 200 kc and 480 to 960 kc 
bands. Contact 
stephenknee @lineone.net 


WANTED: 1930’s civilian airline radios 


(air or ground station use) Any radios or 


q : test gear used by FCC (Hallicrafters etc) 
Electric Radio Custom Any HRO style radio made outside the 


Coffee Mugs! USA. Tnx! Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Hallicrafters P-2000 power 
supply forthe SR-2000 transceiver. Randy, 
W9ZR @ aol.com 


PrRECS, 


| Seep ee 
E 
E 
— 


Vay, 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 


colors and your name and call sign 

, WANTED: ORIGINAL Users Manual for 

in large letters below the bottom . 

border Thece ee ete ee late serial number Collins 75A-4 receiver. 
. P : Mike, K7PI, 206-232-3863, 


They are microwave and dishwasher exbpi@ comcast.net 


] 1 - 
safe! Call ee Cn a ae WANTED: Nye Viking Model MBII/MB-IV-A 
ert 2 1/4 inch diameter inductor tuning knob 


Shipped by UPG............ssee000 $22.00 with handle. Bill Mills, KC4AA, 478-452- 
Or on the Internet: 2957 or millsend@windstream.net. 
www.ERmag.com 
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Hammond Modulation Transformers 


sorry, All of the Hammond 
Transformers are sold outas 
of August 24. We appreciate 
allof our customers for these 
unique items! 


WANTED: Documentation/schematic for 
TRIO 110-series DC voltmeters or 
specifically a TRIO 110-660 DC voltmeter. 
Mike, K7PI, 206-232-3863, 
exbpi @comcast.net 


WANTED: Gibson Girl lifeboat transmitter. 
Any model, 778 or CRT3, early or late. 
Harry, WA1GXC, 401-789-4378 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 


WANTED: Control box for RU-16 or similar 
RU receivers. The RU-16 box has a model 
number CW 23096. I’m restoring a RU-16 
for performance testing. Also want RU-16 
manual. I’m interested in meeting people 
working with RU/GR equipment. Sam 
Kelly, Wé6JUT, 714-893-2092, 
skellycp @ aol.com 


WANTED: R-389 and FRR-59A manuals, 
originals of good paper copies. Please 
contact Paul Rehkopf, 340 N Monroe St, 
Montpelier, OH 43543 4190485-4388 


SZ 


¢ World Class 


¢ Your Resource for * * Collins Radio * * 
Vi-~e Wie 
Collins Collectors Association 
WY SY SY 
¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


* Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 
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WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: RCASSB RS diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
Zarco @sonic.net 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 
pay shipping. 

WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
Radiomarine Company, New Jersey. 570- 
341-5012, ask for Craig 


WANTED: ARC-5 transmitter racks MT 
OO 71 ei SoA ihOdiasteve.n Ka2OK dn 
skeller53@ gmail.com, 718-405-8378 


WANTED: Capacitor 4MFD @1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI 96720. CEK270A @CS.COM 808-959- 
3888 


WANTED: T-17 mic, must have good 
carbon element, cord, and plug CBA. Jim, 
W8FDV, 900 N San Marcos DR #77, 
Apache Junction AZ, 85120 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Meter for Western Electric tube 
tester model KS-5727-L1. Walter, 718- 
456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED: Lots of IERC TR5-5020H 7-pin 


black tube shields! Chuck Felton, 307- 
634-5858 


System 
Requirements; 


Any computer with 
Adobe Acrobat Reader®, 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com ba 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Hallicrafters SX-96 revr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


cstesseetstie: 4 hours, $89.95 


Collins 75S-3 and 32S-3............cccccssccoses 2 hours, $89.95 
<a 0) IS ee COU ee Se 9 tr 1 hour, $39.95 
ie lienis SOSH1.0..0 2 SE BIN... lier 1 hour, $39.95 
SSC WN Salta le lie TO a 2 hours, $39.95 
arias 7 5A-49. Seki em... EE 2 hours, $89.95 
Reerratis HR-S9O0A Fe Ieee... Bowie 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 


ere ete ee 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 
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WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


October 2015 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


MULTIPHASE 


EQUIPMENT 


1247 W. Belmont Ave. 


WANTED: Lafayette HE-25 Voyager 
Transmitter-any condition. Bob, NV1X, 
802-879-7235, bobzimmer@msn.com 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSC] Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4AR, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament: 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KGGLH, 209 286-0931 
or k6glh @volcano.net 


Centrak Electronies, Duc. 


Chicago 13, Illinois 


A subsidiary of Zenith Radio Corp. 


aif) 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch. html 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

e Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

e Fora postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AVEMISING. ---------------------------~---- 2-2-2 nnn nnn nanan nnn nnn nnn nnn nnn nnn nen n nen enn nn nee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------0---00--000-------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.---------------------------------------0--------ee0neen= $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
IS EXCEIENL. --------------------------a-- nanan annem nnn nena nen enn cennnennenne ne nnenenennnnnenee $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
nn annennnnnaaaaannnnnnnnnaanannantnnnannnnnnnnnnnnnnnnn S D5, 95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a MOTVAMSEIU! VOIIMO ic. ce.iceswavetceieutsuesses 
Bees Nese eats cts 2 0e54 bevnosdavh ceonsonnsanvmenrchetenn aah Ge UMERAneNN Neem aL ee ee eM $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By:Chuck Dachis'---—--=-----.-- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOrMALIVE. ------------------------------a----nnnnnnnnn anne nee ene nn nnn tnnnneennnnnneenenenennnns $26.95-10% = $24.25 


NEW! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


4th edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European equipment. __ ------------------------------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


eae oles, mentioning radio. communications of the day*:-------------------2-u224--o'e seta. c 0s 0al oe $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
~aishstphe ia >a chat aipen aaa eit eset tenineraiesatstai a aiietaaiatatetaeetes tate ae oe ee $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Important Announcement: 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, has unfortunately not been able to respond to 

requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends 
to resume support of CE gear, so please stand by! 
Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see http:// 
www.tusaconsulting.com/ce.html. 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 
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Subscription Information 


Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
1st Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 


Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com » 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo .is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/15 
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Soo Oohrm PAocmaural 


CIiassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 


Baeaasr Chae CWIVIsVeoer e772 e— 
\eo— —) fer gi -me/isk e415) 


Soe our wser reviews at: 


e= iisjanrrna.nraet 


Ram radio om the net 
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